Pathophysiology of androgen insensitivity syndromes: molecular and structural approaches of natural and engineered androgen receptor mutations at amino acid 743.
To decipher the clues of genotype-phenotype mapping in androgen insensitivity syndromes (AIS), we integrated clinical, molecular, and structural data in an investigation into the characteristics of androgen receptor (AR) ligand binding and activation. We looked for residues substituted in AIS that are conserved among the different AR species but that diverge in the other steroid receptors, thus suggesting a role in androgen binding specificity. Of the residues fitting these characteristics, we focused on the glycine at position 743, for which natural substitutions (glutamic acid and valine) have been associated with different androgen resistance phenotypes. The consequences of both substitutions were evaluated along with the minimal glycine to alanine mutation. The gradual impairment of binding and trans-activation efficiencies in AR mutants ranging from alanine to valine and subsequently glutamic acid were highlighted by in vitro experiments. Structural analyses showed the consequences of these substitutions at the atomic level and suggested a difference in local organization among the nuclear receptor superfamily. Overall, this integrative approach provides a useful tool for further investigations into the AR structure-function relationship in AIS.